








































































































































































































































































TABLE 3-2 
PRIORITY 2 RECOMMENDATIONS 

Location Improvement Page 

U.S. 34 and U.S. 63 Additional signal heads, 2-10 
signal relocation, 3-M heads, 
signing 

U.S. 63, Bryan Rd., Backplates 2-15 
and N. Court 

U.S. 63, McLean, and Backplates 2-20 
Woodland 

U.S. 63 and Rochester Additional signal heads, 2-31 
striping 

Church and Myrtle Restriping 2-36 

Fourth and Ash 12 inch signal indications 2-41 

Pennsylvania and Curb redesign 2-45 
Jefferson 

Cook and Church Restriping 2-48 

U.S. 63, Mary and 
Rabbit Run Rd. 

Restriping 

Jefferson and Main Restriping, ped. signals 

Hancock, Madison, and Raised island 
Garfield 

Fourth and Jefferson Restriping 

Kitterman and Second Backplates 

Church and Weller Ped. signals 

Fourth and Court Perm. closure of park 
roads 

Main and Iowa 

Wapello, Albia, and 
Ferry 

Span wire signals, 
curbing improvements 

Backpla tes, median 
redesign 

2-53 

2-57 

2-63 

2-67 

2-78 

2-87 

2-101 

2-105 

2-110 

Area-wide Street name sign upgrading 2-4 

Area-wide Raising regulatory sign 2-4 
height 
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Cost Funding Source 

$ 5, 400 Local/Federal 
State 

600 Local 

300 Local 

700 Local/Federal 
State 

560 Local 

500 Local 

1, 700 Local/Federal 

490 Local 

2, 300 Local/Federal 

770 Local 

390 Local 

450 Local 

400 Local 

2, 900 Local/Federal 

5, 900 Local/Federal 

550 Local 

Local/Federal 

Local 

$23,910 



TABLE 3-3 

PRIORITY 3 RECOMMENDATIONS 

Location Improvement Page Cost Funding Source 

U.S. 63, Bryan Rd. and Left turn bays, 2-15 $55,000 Local/Federal 
N. Court additional luminaries State 

median closure 

U.S. 63, McLean, and Mast-arms 2-20 9,400 Local/Federal 
Woodland State 

U.S. 63 and Rochester Left turn bays, 2-31 52,000 Local/Federal 
additional luminaires State 

Church and Myrtle Geometric improvements 2-36 900 Local 

Fourth and Ash Signal controller 2-41 4,000 Local/Federal 

Jefferson and Main Mast-arms, signal 2-57 20,000 Local/Federal 
controller 

Washington and Second Mast-arms, signal 2-73 19,000 Local/Federal 
controller 

Church and Richmond Mast-arms, signal 2-82 28,000 Local/Federal 
controller, detector 
loops, pavement mark-
ings, signing 

Church and Weller Mast-arms, signal 2-87 13,000 Local /Federal 
controller 

Main and Iowa Signal controller 2-105 4,000 Local/Federal 

Fourth Street Power pole relocation 2-98 Local/Federal 

$205,300 
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CHAPTER 4 

EVALUATION PROCEDURE 

4.1 INTRODUCTION 

As stated earlier, the primary purpose of this report is to provide the City of 
Ottumwa with recommendations to improve traffic safety at the twenty-nine 
intersections studied. Once implemented, however, the resulting safety benefits 
should be assessed. This final chapter presents an evaluation procedure for the City 
to use in determining the effectiveness of implemented improvements. 

The evaluation procedure uses a before-and-after study approach to compare pre­
i m p r o v e m e n t t r a f f i c an d a,c c i de n t d a t a to the sa m e s t a t i s t i c s f o 11 owing 
implementation. This procedure represents an effort to develop a simple analysis 
technique that will not require extensive time and effort to complete, but will 
accurately indicate the significance of resulting safety benefits. It is applicable in 
evaluating changes in traffic control type and operation, geometric improvements, and 
enforcement efforts. 

4.2 EVALUATION REQUIREMENTS 

To evaluate the effectiveness of improvements using the included procedure, the 
following requirements must be fulfilled: 

Adequate documentation of accident analyses and the purpose of specific 
improvements. This requirement is met by the analyses and discussions in 
this report. 

An allowance of several weeks between the before and after periods to 
permit public adjustment to the improvement. This is especially 
important where signal relocation or timing revision and geometric 
improvements are involved. 

Complete accident data for a period of time after implementation 
comparible to that of the before analysis. A period of three years would 
be necessary to match that used in conducting this study. 

Average Daily Traffic (ADT) volumes for both periods, to allow 
adjustment of accident numbers for exposure. 

A compatible traffic flow composition (percent of trucks and buses) for 
both periods. 

Correction of accident data for any far-reaching trends. 
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4.3 EVALUATION PROCEDURE STEPS 

At the completion of the after implementation period, the before-and-after evaluation 
should be conducted as follows: 

Step 1 - Using the accident records compiled after the improvement was 
implemented, complete an accident diagram for each location using the 
form shown in Figure 4-1. (Accident diagrams for the analysis period used 
in this report can be found in the Supplemental Report.) 

Step 2 - Summarize the accident data for each location by number and percentage of 
collisions on the form shown in Figure 4-2 (Accident summaries for the 
analysis period used in this report can be found in the Supplemental 
Report). 

Step 3 - Compute the before-and-after accident rates by the following formula: 

Accidents/ 
MEV = 

MEV = 

Number of accidents 
during the analysis period x 1 million 
24-hour intersectional the number of years 
entering volume x 365 x in the analysis period 

Million Entering Vehicles 

For example, at an intersection where the total entering volume from all 
approaches is 8,000 vehicles per day, and which had experienced 20 
accidents over two years, the accident rate per MEV would be: 

Accidents/ 
MEV 

20 x 1 million 
= 8000 X 365 X 2 = 3.4 

Computing the accident rates per million entering vehicles serves to adjust 
the accident numbers for changing traffic volumes (exposure) which is 
necessary to avoid drawing incorrect conclusions about the effectiveness of 
a given improvement. 

Step 4 - Compute the percent accident reduction for total accidents, injury accidents 
or specific types of collisions using the following formula: 

Percent 
reduction 

Accidents/MEV before - Accidents/MEV after) x 100 
= Accidents/ MEV before 

Step 5 - Once a percent of accident reduction is calculated, it must be determined 
whether or not the reduction is statistically significant. This is easily done 
by referring to the Chi-square and Poisson distributions. The Chi-square 
relationship is used to minimize the chance of an insignificant accident 
reduction being called significant, while the Poisson distribution insures 
against a significant reduction being mistakenly labeled insignificant. 
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LOCATION _________ _ 

(STREET) 

LEGEND 

4 ))>) M.\1. BACKING 
4 M.V. MOVING AHEAD 
+------PEDESTRIAN 
~ PARKED VEHICLE 

0 FIXED OBJECT 
4 14 REAR END COLLISION 
4 4-v= SIDE SWIPE 
~ OUT OF CONTROL VEHICLE 

TURNING VEHICLE "••4 FATAL ACCIDENT 
--+o4-- PERSONAL INJURY 

~4 PROPERTY DAMAGE ONLY 

PERIOD'--------

INDICATE NORTH 

DATE: t.«>.- DAY- YR ·DAY OF WEEK 
TIME: Az:A.M. P=P.M. 
PAVEMENT: D=DRY I=ICY W=WET 
WEATHER: C=CLEAR F=FOG R=RAIN 

S =SNOW SL= SLEET 
CL=CLOUDY 

ACCIDENT' COLLISION' DIAGRAM' 
Figure· 
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INTERSECTION: 

TIME OF DAY 
7 A.M. - 9 A.M. 
9 A.M. - 4 P.M. 
4 P.M. - 6 P.M. 
6 P.M. -12 Mid. 

12 Mid. - 7 A.M. 

WEATHER 
Clear 
Fog/Mist 
Rain 
Cloudy 
Snow 

PAVEMENT 
Dry 
Wet 
Icy/Snowy 

Total 

Total 

Total 

TIME OF YEAR 
Winter (Dec.-Feb.) 
Spring (Mr.-May) 
Summer (June-Aug.) 
Fall (Sept.-Nov.) 

Total 

ACCIDENTS 
No. % 

ACCIDENTS 
No. % 

ACCIDENTS 
No. % 

ACCIDENTS 
No. % 

DIRECTION OF 
APPROACH 

North 
South 
East 
West 

Total 

ACCIDENT TYPE 
Sideswipe 
Rear End 
Cross Traffic 
Left Turn · 
Right Turn 
Other 

Total 

ACCIDENT SEVERITY 
Fatality 
Personal Injury 
Property Damage 

Only 
Total 

COMMENTS: 

ACC.ID·ENT SUM'Y'ARV 

VEHICI ES 
No. % 

ACCIDENTS 
No. % 

ACCIDENTS 
No. % 

Figure· 
4-2' 



The Chi-square and Poisson curves are shown on Figure 4-3. These curves will 
indicate at the 9 5% confidence level whether a significant accident reduction has, in 
fact, occurred. The Poisson curve is meaningful when accidents over several year 
before and after periods are analyzed, while the Chi-square curve applies most when 
accidents over a short period are studied. 

The computed accident reduction percentage is compared to the reduction percentage 
necessary for significance that is read from the appropriate curve. If the computed 
reduction is greater than the curve value, the reduction is considered significant, and 
the improvement or improvements can be deemed effective. 

If should be noted, however, that if accidents are few in number, as is the case at 
many of the intersections studied in Ottumwa, only a very substantial accident 
reduction will be considered significant because of the purely random fluctuation of 
annual accidents. In those situations the evaluation procedure will be of little use. 
As stated earlier though, recommendations for low-accident locations in the study 
were made on a basis of traffic engineering guidelines and judgement. 

The above procedure offers a simple and direct process of evaluating the 
effectiveness of implemented safety improvements, and requires minimal time and 
effort. Such a procedure should best satisfy Ottumwa's needs in eventually assessing 
the value or recommendations made in this report. 

REFERENCES 

Box, Paul C. and Oppenlander, Joseph C., Manual of Traffic Engineering 
Studies Fourth Edition, Arlington, Virginia, Institute of Transportation Engineers 
(1976). 

Graham, Jerry L. and Glennon, John C., Manual on Identification, Analysis and 
Correction of High Accident Locations, U.S. Department of Transportation and 
The Missouri State Highway Commission (197 5). 
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APPENDIX 



LIST OF CONTACTS 

The Ottumwa City Commission 

Mr. Mark Garrett, Assistant City Engineer 

Mr. Darrell Adams, City Engineer 

Mr. Larry Roush, City Streets Commissioner 

Mr. Wilfred Boettcher, Police Chief 

Mr. Rich Gross, Retail Merchant's Association 

Mr. George Moran, Retail Merchant's Association 

Mr. Lavern Weaver, Retail Merchant's Association 

Mr. David Waggoner, Retail Merchant's Association 

Mr. Mike Runnells, Retail Merchant's Association 

Mr. Harold Schiel, lOOT 

Mr. Lowell Vander Hamm, Local Systems Engineer, I DOT 

Mr. Bob Andresen, I DOT 

Mr. Bob Sayler, lOOT 

Mr. Fred Walker, lOOT 
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SAFETY PROGRAMS AND FUNDING SOURCES 

The description of each program will include the following information, if available, 
that is applicable to the program: 

Agency: Name of the federal agency, state agency or private enterprise responsible 
for the program. If both a federal and state agency are named, the contact should 
initially be through the State agency. 

Authorization: Denotes the citation in the United States Code (U.S.C.) or Public 
Law (P.L.). 

Objective: Purpose of the program. 

Uses and Use Restrictions: Describes possible uses for the assistance and 
restrictions of such use. 

Eligibility: Describes eligibility requirements of applicants and beneficiaries where 
applicable. 

Assistance Considerations: Details the percent of federal or state funds available. 

Information Contacts: Lists sources of information on fund availability, likelihood 
of receiving assistance, pre-application and application forms, as well as details on 
the program. 

A - 2 



HAZARD ELIMINATION PROGRAM 

Federal Agency: Federal Highway Administration, Department of Transportation. 

State Agency: Iowa Department of Transportation 

Authorization: 23 U.S.C. 152. 

Objectives: Correct hazardous locations, road sections and elements. 

Uses and Use Restrictions: An engineering survey shall be made of all hazardous 
locations. Priorities will be assigned upon the basis of a cost-benefit analysis. 

Eligibility: Projects on Federal-Aid System (excluding Interstate) including the 
upgrading of warning and regula tory signs to M UTCD standards, placement or 
upgrading signs at high hazard locations. Pavement markings are not currently 
eligible. 

Assistance Considerations: 90% federal funding. 

Information Contact: Mr. Frederic Walker - Office of Design, Iowa Department of 
Transportation, 826 Lincoln Way, Ames, Iowa 50010. 

A - 3 



RAIL-HIGHWAY CROSSING PROGRAM 

Federal Agency: Federal Highway Administration, Department of Transportation. 

State Agency: Iowa Department of Transportation 

Authorization: Highway Safety Act of 1978, Section 203 (Amended 1976 and 1978). 

Objectives: Elimination of hazards at rail-highway crossings. 

Uses and Use Restrictions: Railroad crossing improvements. 

Eligibility: For installations at rail-highway grade crossings both on and off the 
Federal-Aid System including no passing zone markings, advance warning, delineators, 
pavement markings and crossbuck markings. 

Assistance Considerations: 90% federal funding. 

Information Contact: Mr. Neil Volmer - Railroad Division, Iowa Department of 
Transportation, 800 Lincoln Way, Ames, Iowa 50010. 
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PAVEMENT MARKING DEMONSTRATION PROGRAM 

Federal Agency: Federal Highway Administration, Department of Transportation. 

State Agency: Iowa Department of Transportation. 

Authorization: 23 U.S.C. 151. 

Objective: To demonstrate the value of pavement markings in providing greater 
vehicle and pedestrian safety. 

Uses and Use Restrictions: Eligible activities include materials, labor, equipment 
rental or depreciating charges necessary to apply pavement markings; renewal of 
markings applied under the program to ensure effectiveness for a two-year evaluation; 
and installation of higher type markings on previously marked section to increase 
safety and installation of de linea tors. Ineligible costs are those for renewing 
markings not applied under the program (and which conform to the Manual on 
Uniform Traffic Control Devices) and purchase of marking machinery. 

Eligibility: Projects on or off the Federal-Aid System at urban or rural locations. 

Application and Award Process: Interested cities and towns should contact the 
State to discuss their proposed project. Upon recommendation, the project will be 
added to a statewide priority listing of projects. 

Assistance Considerations: 100% Federal funding. 

Post Assistance Requirements: Markings must be maintained for two years to 
provide data for evaluation. Remarking for this purpose may be done with Pavement 
Marking Demonstration Program funds. 

Information Contact: Mr. Lowell Vander Hamm, Iowa Department of 
Transportation, Box 587 Fairfield, Iowa 52556. 
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HIGHWAY BRIDGE REPLACEMENT AND REHABILITATION PROGRAM 

Federal Agency: Federal Highway Administration, Department of Transportation. 

State Agency: Iowa Department of Transportation. 

Authorization: 23 U.S.C. 144. 

Objective: Major rehabilitation or replacement of unsafe bridges. 

Uses and Use Restrictions: Construction projects to rehabilitate or replace unsafe 
bridges. 

Eligibility: Projects on or off the Federal-Aid System. 

Assistance Considerations: 80% Federal funding. 

Information Contact: Mr. Lowell Vander Hamm, Iowa Department of 
Transportation, Box 587 Fairfield, Iowa 52556. 
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HIGHWAY SAFETY GRANTS 

Federal Agency: Federal Highway Administration, Department of Transportation. 

State Agency: Iowa Department of Transportation. 

Authorization: 23 U.S.C. 402. 

Objective: To implement highway safety standards. 

Uses and Use Restrictions: Regulatory and warning sign upgrading on Off-System 
roads; projects requiring consultant traffic engineering services, such as sign 
inventories, accident or traffic studies, and intersection analysis; safety training 
programs and safety equipment acquisition. 

Eligibility: Projects on or off the Federal-Aid System. 

Assistance Considerations: 100% Federal funding. 

Information Contact: Mr. Bob Andresen - Office of Safety Programs, Iowa 
Department of Transportation, 5268 2nd Ave. N.W., Des Moines, Iowa 50313. 
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URBAN SYSTEMS PROGRAM (FAUS) 

Federal Agency: Federal Highway Administration, Department of Transportation. 

State Agency: Iowa Department of Transportation. 

Authorization: 23 U.S.C. 103(d)(2) and 104 (b)(6). 

Uses and Use Restrictions: Projects of the following types; improvement of 
accident locations; removal of roadside obstacles; railroad crossing improvements; 
pavement markings; sign upgrading; bridge rehabilitation or replacement. 

Eligibility: Projects on the Urban System (Cities over 5,000 population). 

Assistance Considerations: 75% Federal funding. 

Information Contact: Mr. Lowell Vander Hamm, Iowa Department of 
Transportation, Box 587 Fairfield, Iowa 52556. 
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SECONDARY ROADS PROGRAM (FAS) 

Federal Agency: Federal Highway Administration, Department of Transportation. 

State Agency: Iowa Department of Transportation. 

Authorization: 23 U.S.C. 1 03(c)(2) and 104 (b)(2). 

Uses and Use Restrictions: Projects of the following types; improvement of 
accident locations; removal of roadside obstacles; railroad crossing improvements; 
pavement markings; sign upgrading; bridge rehabilitation or replacement. 

Eligibility: Projects on the Federal-Aid Secondary System. 

Assistance Considerations: 7 5% Federal funding. 

Information Contact: Mr. Lowell Vander Hamm, Iowa Department of 
Transportation, Box 587 Fairfield, Iowa 52556. 
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URBAN-STATE TRAFFIC ENGINEERING PROGRAM (U-STEP) 

State Agency: Iowa Department of Transportation. 

Objective: To provide assistance for traffic engineering improvements on the 
primary road extensions. 

Uses and Use Restrictions: U-STEP funds are restricted to safety and capacity 
improvements on primary road extensions. The City is required to engineer the 
improvement. 

Eligibility: Improvements along U.S. 34, U.S. 63, and Iowa Route 23 may be eligible 
for U-STEP funds. 

Assistance Considerations: Projects receive 50% funding assistance up to a 
maximum of $150,000, and are allocated on a first come-first serve basis. Funds are 
subject to a 2 year time limit between project approval and contract letting. 

Information Contact: Mr. Lowell Vander Hamm, Iowa Department of 
Transportation, Box 587 Fairfield, Iowa 52556. 
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